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K jc^/V—4, 4, 4-h!)7/V*B7-feF7-fer- 
K ai^/W-4, 4, 4-hy7/^n7fU-h> ^ 
f;V-4, 4, 4-h!)7;Vto^n^-h > if^ 
h!)7yvtnx;v*4-K sc^vu- 3 - (h!)7;^ 

K sec-xf;H^!)7;^a7tf-F, t7/U*n 
i/^a^dr-^^, 2, 2, 3, 3, 4, 4, 4 — ^9 
y,U*a- 1 /— /K 1, 1, 1, 2, 2, 3, 

3~~.;7°*:7/l^-n-7, 7— 4, 6-&9 

1, 1, 1, 3, 5, 5, 5-^:7** 7/V 
^p^V* 2, 4— i*5j->\ 3, 3, 4, 4, 5, 

5, 5 — ^7"? 7^*0 -2 'is*/— /K 3, 3, 

4, 4, 5, 5, 5 ~^-y"9 - 2 '1/9/ 

V, ^77°Blf;V4, 4, 4-b!l7/VtP7th7t 

77/1^-13 (2-^ ^/U- 3 -^-dr-^^^f-IJ-yai— h) , 
;*7vw<— 7^tn;t/i- K *rA"<—7A>*-n 
^^/i-h, /^yP-2, 3, 3, 3-fh77/V 
to7c f — h x / l-fr V V 7^p7t HT-fer 
-h, >f;vh!)7;^p7-feF7tT-h, 1, 1, 
1, 2, 2, 6, 6, 6-^"^^7/V^-o-2, 4 — ^ 
**f-Zs*S*-^, 2, 2, 3, 3, 4, 4, 5, 5-3*-* 
^yusi-o-l— z>-9/-*. 1H, 1H. 2H, 2 

(2, 5-v^^vl — 3, 6-^t>7=*=? 
^) S^^/Vbcx-tvk 2H-^-7/utP-5-^f 
A^S./e-S't+t/ty, 1H, 1H, 2H, 3 
H, 3H-^-7;^cyty-l, 2 - i? ;K 1 
H, 1H, 9H-^-7Al/*a-l-/ty"/V, 1 
H, lH-/^7^ot^y-/K 1H, 1H, 2 
H, 2H-/^7/^o^^-/K 2H-^-7;V 
— 5, 8, 11, 14-fh7^f^-3, 6, 

9, 12, 15 ^9*^*9 9^^. 7* 

*cr h y y°r>vr % hy^*->yvr5 

^ y*— 2, 5, — 3, 6, 
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9 - 1- !) i-^t >*f * f /vx^r;K 7 fr* 
ah!< ^^f/V7 5 V, h y :/n tT/VT 5: 

X, 1H, 1H, 2H, 3H, 3H-/^— 7/W3l-n 
7**^-1, 2— ;*?J-— /K h^^n^y^K 
1, 1, l-MJ7;l/*n-5->f-/V-2, 4 
if>-v>;*->\ 1. 1. l-M)7y^o-2-7p/V 
— /V, 3, 3, 3-H)7yW#P-l-7'p/V-/K 
1, 1, l - h 'J 7yv^o - 2 - 7*n ^7-kr- h « 
/<— yiVHru (7"f/Vf h7 t Kp77^) , :7;V 
/0 ^n-rTJy^ 7/V3j-a (l, 2-^fy^^o 
^^i^V) , ( 1 , 3 -5» f-fr*/9 

— -Tvur-fe-^— K 7"pf s-yMfyvx-f 
yPh'J7yi'tayfyP7-fe7 1 -h 1 h!l7yV*B>f A- 
Blflfc/^vK 3 - h y TVioa-n * h df- ->:/n f^y^; 1 
5vK 7yv*a a^.df-y-y V, /otl'^!) 
3-/1. h y 7;vtB y f yn-f^K h V 

yj-zu^ i, i, i - h y 7/^0 — 5 , 5— v^^w 

-2, 4 -^^V^*^**^ feft*. 
20 [0 0 4 3] C^P>W^ji««ia5r**tTX(*2aKA± 

v?3i^W>'^y =i— /WvM^/V;n— r/l-^1 
-2-7'o/V-A'Ott, gf^SttE-CfcS^o t'U>-i/ 

[oo4 4j *.&w-C'm^hfrz>mmi*. ^-^Wb i 

0 0gClcMb-C3 0 0~ 1 0, 0 0 OfRSri^J* L-< > X 
50 te»*L<tt:5 0 0~5, 0 0 Ogp-Cfo^r t * S S* b 
V\> 

[0 04 5] (C) fi£#OB£?§£#Ji Ltli, T!B-8i: 
it (5) (D^-^-/^ 5£ (6) <Oi?T*/*9^M 
^ (7) o^yt*'yA«»*. p-^-h^yw*^ 

[0 0 4 6] SB8^i:U-Cfflv^JxS3J-=!?^«t«>- 
JR*I4T«E* (5) 
40 (R 2 5 ) h M + K _ (5) 

' R 2 6 li^n-e^^^c 1-12 roB:^, ft 

Xli^ii7~i 2©7 7yL-^M*L > M+li 
3— K-^A. U K-I±^*«tt*f 

r&J-f^-^^^b. h(12Xli3t*)5. ) 
[0 04 7] R 2 5 (OT^dr/WS i: UT IS, ^ 

3i^/ws. yatvus, y^^m. ^<V^/uS> 2-* 
s^^jf^n^o ry— yHi lti*. 
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-y h^->7^c=/WS, ^ h :J f->7i=yuS, p- te 
r t -7 , h*->7i^S > m- t e r t 

/^S, 3— y ^yuyj^/uB, 4-^f/v7i=/i'S 1 
xf/W7x=;WS v 4 - t e r t -y^^y A'B, 
4 -7'f;l'7x=yH > v?y ^V7x=/H^07;W# 

yvvvB, y^^yi-S^as^f K-O^*^ 

h!)7i/- K i, i, 1 - h y y/u 

^-n ct^Vjz.yVT}^— K y-T-yyl^oyy >-;*yU-*:^ 

-O'ifiy.^yi'Tfr.*— h, 4-7/W*a-0-^>-^./Ujf:^ 
— K 1, 2, 3, 4, 5 — yyl^d-n^O-Ify^ 
/i,*^- h§©7!)-^^^**- ^v-t — K y 
y v^yv*^— h^OT/w^^/w*^— 6*t 

[0 0 4 81 t=!)Al©MeiJJ: LTIt M7A-t 

Opt ;?>-;*A'/fc>'g?v ? 7 3:rwW3— K="7A % Y X )VJV 
* ?l/*./U7ms§& (p-t e r t— = 
yw) 7i= ywa — K=y-k, p - h/n>^;u*yS-^ 
7I-/1-3 — K— y-£»* p — hyv^V^/ufsi^K (p — 
t e r X — Zf h^f-v / 7x— /V) 7i^3- K-^A, 

h y yyi^py y y;*yutf;y®? H y 7i= /w^/v-5j>=^ 
.A, H)7;l'tti^^>^*>'8 (p-tert-7 
hdE-->7i-yv-) yu;*yPtf; — h y 7;wt 

n^^y^yU*ySEt7; (p-ter t-7h^>7i 
7i=;^;W*-!!'A 1 h y 7;^a^ y y.xyw 
hy^. (p-tert -7 h^fi/7x=^) X/U 
*^r>^, p - hyu^^x./w*^^ h y 7^=yw^.yi'* 
= p - h;vxy^;v*y^ (p-ter t-7h 

drv-7^=yw) i/7 yW-^yU*^ p — hyWEy 

(p-tert-^F + ^x^) T7 
zcxiyi'^.yU/jN^^A, p — hyi^v^.y^^K? h y 

(p-tert -y h=*iyy^=/v-) ^.y^=i«7A % y 
-J-yyM-nyy y^yi^ygfr- y 7 ^—frx/v*— y 
A, yy ^;*yw*vg? K y y^=/w*yu*— hy 
7/v^n ^ ^ >1 by ^ f /^/v*x ? A, p 

- hyvao-^yw*^ h y ^^yw^/w-* = >7A, h!J7 
yv^-apt ^ ^^.yw^^^V^ a^^rVyv^^yi' (2-^- 
^•y->^ p^dfi/yU) ^.yW^xi^A, p - r-yl^yxyW 
*y»->'^ a^v'A'^ f (2 — ^"^y fy o^+v' 
yv) ;*yW/ft~<7A x h y yyv-^ny y z^yl^y^v^y 
f-/i-7x-;^/v*-!?A, p — h/^^i v^.yu^vgfv 5 
^f/u?!^/^^*^ 1 )^. h!;7^*a^^y^ 
*>'S?v ? v'^ P^^v'yl'y^^A'^yl'*— ? ^> p-h 
/Uji>'^/U7h>'^fv?->i? a— ^f->;P7x= yl^yW*=y 
A v h !i 7^tn ^ ^ > h y 1 7^^* 

y-fvv (2-^-*y v-y a^^r->yw) /P* ~ y , h 




(11) 15902 0 0 2-2 9 3 8 4 0 

y 7/V^-n^ y y^yl^yg? (2-yyVjtf=yU<) y <?vP 
(2 -3j-dry~>^ n^^rixyu) A % if-uy 

t*^ [y^yV (2 -;d-=*y;yy a-iv^yw-) ^yU-tf;^ 
A h y yyl^-ay y i^yv-*-?-- h] . l, 2' — ?-y 
f-fls&Artt—A'* ^yl^ h 7 b Kd^7x=9 AH) 

[004 9] ifcJC s i?7^>^y||i|#ltTB* (6) 

[ftll] 

10 R 26_ SOl _- |£_so 2 — r=t (6) 

(*t<r\ r 2 6 > r 2 7 nmm$ci~~i 2<D&mw;. & 

^X^^OTywdry^Xl^^ay^bTyv^yuS, 
&JH»6~i 2(DTy-ywSXIi^n//>-fbT y-^s 
Xli^^»7~l 2£DT7^^r^Sr^-f-o ) 

[0 0 5 0] R 26 , R 27 ©7/^/i'StLt«:^f 
;vS, 3i 5vw&. yofcVwS, y^A-S. 7 5/H, > 
ya^y^yPB, vy n^^fiy/uS, y yt'JtfA'— 

20 ttTlif-y7^By(^;H % 2, 2, 2 - h y 7/W 
tPxf/H, 2, 2, y -7 1 - 

7;vd-o7f;^^^lfbti5„ ry-yuSt Urii" 
y^^ywg. p-y H^y7x=/vS. m-y h*-->7 
^^yug, o-y< h^r->7x-/H, h ->7 i =yV 
p-tert -7 h^iXy^^^S, m- t e r t 
-7* hdfy7x=;VS^©7^3*y7x=;VS, 2- 

y ^ywy^^yi'-X. 3 - y ^-yu-y 3i — yvS. 4-y^yw 

■ym^-yVg, ^^yl^y 3i=/^S, 4 - t e r t -y^A 
7=z=- yvS, 4 -y^ywy^^yu-S, -y^f-;w7xx;w 
30 a^^Ty^yw^^^A-S/^lf ^^x^>„ /Nnyyft7 
y-;Hi: LTIi7;i'^B7x=;H, ^no7^— yw 
1, 2, 3, 4, 5 — <y^7;^D7x-^S^ 

&mfhftz>o 77^*^stbttt'<y^i'S, y^ 

[0051] v'Ty-y ^^si^oA^jfcu-cf*, if 
^. (^o-tfyj^vi'^^/v) v^Ti/y^y, (p-h 

yvm>-^.yp*=.yw) *JTV*9ls. t*^. (=*-> 

yv) \/TV*9l/^ t'^- (y^n^<y^;v^/l'*=;i') 

w v*t //?y, t*^. ( n - ^^/v^> =a0 iy r y y 
if^. (^ yy^yv^.yi-*=^) ^7^?y. t' 
^ ( s e c -y^A-^/v*-^) y7>/>^y try- 
( n -7ntw/w^) v f 7-yyy>\ (-r y 
7p t*yt-^yu*=i yv> v?ryy y y, t*^. ( t e r t - 

y^ypxywtf^yw-) ^7/^#y, (n-75W 

z^^yu) v?7^?>. t*^"- wy7S^A*= 
yw-) yr/^^y, tr* (s e c-7^«/i-*^) 
-yryyyv, t*^ (t e r t-75^^*^) 

ryyyy, 1 — a^v^v-yw^y^^yi — 1- (t 
50 ert-7"f/^$=^) l-S^n 
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^.^isjlsX./Vft—sU— 1 - ( t e r t - 7 5/M^*= 
)V) *?T»/*9-ls % 1 - t e r t t7-;/W^*-^- 
1- (t e r t -TT^VVO*/!'* — /V) v'T^?^ 

[0 0 5 2] ^Jlt^v/AlSiWiTIES (7) 

Ufcl 2] 

R 28_S0 2 _ 0 _ _0_S02— R28 (7) 

, r 28 ~r 3 ° i~i2 <ow.mt* 9t 

~ 1207!) -;vSXIi^nyyft7 y — /u 
^#tl~6<Dtii*;> M^7/V*UXS^-5 

-r. ) 

[0 0 5 31 R2 8~R3»o7/^i'S > ^oy^k; 
TW^wS. 7!)-^S, ^ay^t7!J-^S> 75 
yudfywSi: LTIi, R 2 6 , R 2 7 T*lftW Ufc i: 1^ 
filW^^lf PjttSo R 2 9 > R 3 °®7^V 

[0054] **~>j*mm&<oM:frWb u-a*, * 

X-O- (p - h^nL^X^*— yV) - a-i/t^^y 
VttfA* tf^-O- (p- hAcc!/**-*:^) - 

t'^.-0- (p-hM^/l'*-A') -2, 3-^^ 
^v^V^y f^-O- (p-h/HV^. 

,W*;=^V) -2-^f^-3, 4 — <Z/9^i?*>'9'V 
tt^r is hf^-O- (n-'T'^V^A'^s./I') - a - 

_ a -v? 7 ^=/i-^y tf^-O- (n 

t^-O- (n-^^*=^) -2. 3- 
yO^^i**:^!) **v-A, fcf^-O- (n-^^>- 

- 2 - 7« f/v- 3 , 4 '^9^*J*.S# 

y^-^v-A, f^-O- * ^/H^*-) -a-v? 
Tt^W^y ^-=3r->A, t*^-0- (h!l7^*n>?y 

(1, 1, l-F^/i'inx^y^*^) -a- 
•^fA'^y ^v'^, t'^-O- (t e r i 9 S 
*/V*=^> -B-^^/U^y**^A, lf*-0- 

-B-^fA-/!) Jfr'frS'A. t'^-O- (-<VifV;* 

\£*-0- (p- t e r t -^fA-O* 
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- &i/U^*/Uft~A') -a — i?*?- A^y^v' 

a, t*^-o- Wy7r-^/«=^) -o-v 7 ^^ 

[oo55] *<om\^m^bfrz>m&*Mk uti*, #j 

X.ff^ 2 — *s9 a^-^isfriJ^tf— /V— 2 — (p - hA 

^>-^./U*:=:/W) T'H^V, 2 fyypfA*A#= 

,u-2- (p - K/n^^/w^—zv) yas<ls*§<D0- 
& h ^/^^-W^fc. Z?7 *?i/9v 

^/U/J>VgE2, e-^hB^/K p-h/Wai^ 

A^/W**— l«RS**k 1. 2, 3-hy* 

^-tr^ l, 2, 3-hy^. (hy 

yjU^-uyt^^^/UJiK^ /\s**r-» ^VtfV, 1. 2, 
3 _j,y^. ( p _ h/WaiVJXA'*— /I'^^rv') ^^if:-" 

tS^;*^5fc:y&^*f 79fl"( 5: K — fA- 

h!)7U-h, 7WUW/l'-hv'V-K 5- 

2(7 !J7l — Fx 5 -/yW^/M^- 2 , 3 - *SH A'jtf * *S 
^ * Y — Kv'W K 5 -y/v^/w^v- 2, 3 
-i?#A#*WS K — iA — n-7fAh!)7V^V 

[0 0 5 6] &ilB*L;fcI*»dfe*9©5t>. 

/Uj-u J ?>'*sl'*>'&t (p - t e r t 

;V*y® (p-ter t-7h^f->7i-/V) ^ 

fr^tyM., p - ^ly^^vS (p - t e r t 

^^^^ifchy^ (P - t e r t h*>7 * = 
^.^*zr>7A, h!)7A^a^?>'^A*y8h9 
f.!)7A*n^i'^A*yS 
•y^n^-y/MfA (2-^-dryi^^ n^*->-/u) ^ 
fU-fc—V-l*. h!)7Ato^^^A*yK (2-7A 
d^^w) pt^w- (2 yv-^o^-^^i-) ^./w*- 
>7ix, 1, 2' -t 7fA*A*=A> f A^ h 5 t K 

y^^V. t** ( s e c -•??■ A,7.>\>-fc~/V) *JT*S* 
p^,. (n tV^yv^^/W i?7'/>i'V, 

tr>^ wy7Btv^A*=A) ^7'/^^>, t*^ 

(t e r t-7*f^A-*=A) *JT * * 9 X*WT 
V * 9 tf^-O- (p-hAxy^k*- 

50 /V) - a -v?/f^ytJf'>A > tf^-O- (n-^ 
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&Mti. 1 aSriMlll-CXH: 2a»Jb«r*a*-&*?*-Cfflv^a 

10 0 5 7] IH8^08mifttt, ^.Mfla 1 0 OgC 

(fiffi&5. «TP«) IC#LT0. 2~15W0ltl 
<, O. 2«J:9^/j:v^«3t«f©a»5S*fl:* J '>*<, 

[0 o 5 8] (D) rit5)-©»«tt^*>li, 6&38&#J«fc 

i*iwufc?K at«-«w*»tt«r^*< u ***** 

H¥ 5-23 2706^ |35-249683-Jf\ 13 5 
-158239 -§\ 1^5-24 9 66 2^, 135-25 
7 2 8 2t> 135-28 9 3 2 2^ [35-28934 

[0 0 5 9] r©«fc?ftJ££tt'fb'&'8j£ Lttt, TV* 

<b-g-«j. 75 kh*{*. ^? K»*«£48f*«*if fens. 

[0 06 0] ^-iKWSIKK7 5 va©A*«t L-T 
y 5vW7 5 V. x-f-AST 5 V. n -7"n f /V7 5 
>^ ^y/Df^^y, n-^7?y, -fV^ 
A-7?^ s e c-^7 5 V, ter 1-^7 
5 ^yf;V7 5 V, t e r t — T 5 /V-T 5 V, 
B^yf^^v, ^->/W7 5 y. •>^a^*v'/V7 

v. f-w^y, Kf->^7 5y> -fc^/w^v, y 
fvy^7i^ if i/yc/7 5y, fF^xfyy^ 

[0 0 6 1] S&-i8l©/)§J»i£7 s: y«oftfl:fl t tt 
ti, -y^f^7 5y, -yxf^7 5y, •y-n-7'of 
^7 5 y, -y^ y^n ^7 ? y, -y-n-yw? 

V, 5?-f y^/VT 5 V. 5?- s e c -^f^7 5 V, 

•y^yf;v7?y, -^^p^w?^ v^^r-v 

v, -y^f;v7 5y. -y;-;v7 5y, ^7-^7 5 
-y Kr-y^7 5 y, -ytt/v7 5 y, n, N-vy 
Wfwy^^y, n, N-^^fMfwy^ 
n, n - -y^ f^r h 5xf uy<y ^ 5 y^)J s 
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09* 3 its. 

[0062] m^M<ommmr ? >-m<o&wm t lt 

IS. b})* f-)\>T 5 V, h y ac^vUT ?y, h y - n - 
yof^^y, hD'i'y^'o^^y, h!)-n- 
^f/w7?y, hy^yy^/wr? v. hy-sec- 
^f;v7 5.y, hy^yfyv7 5y, hy-y^nxyf 
/w7?y, h!)^-y;v7iy, hD-y^n^w 
?>\ nj^f/w7?y, h!)^f-^7 5y, by 
z^v7 5y> hjjf-y^^y, by Kf-y^7 5 
/o hytf;v7?y, n, n, n' , n' -fh7^ 

r/Mf l/y^7 5y, N, N, N ' , N' -fh7^ 
fynfuy-^^y, N, N, N' , N' -xh7> 

[006 3] iSfiKT 5 ^m<DMcfrmt btii. 0>J*.tfi? 

[oo64] %mmr s >Si<DjM*0tii Ltii, r= y 

y, N-yf A^T—l) >\ N-if/W7=!Jy, N-:/ 

20 otvw7=yy, n, N-^^w-yy 2-y^ 
,ur-y>\ 3-^w=yy. 4-y^vv-r-y 
y, 1^7-Dy, ynw^yy, hy/f^7 
ijj^ 2--FtJ7=yy, 3-^hP7=yy> 4 

--Fa7=!)y 2. 4-v?=ho7-!/y, 2, 6 
-y^hD7=!)y, 3, 5-^ha7-!)y, N, 

N-y^ f ^ v?y?©7s !» yR^. 

(p-hD/i') 7-;y, ^t^7a^7?y, 
hy7i=yv75y, 7x^i/y-y7?y, 77?^ 

J57 5 wyt£;S 5 0y*£*t&c 
50 [006 51 W7 5 ygWAftMt Lt tt> tn- 
/K 2H-fn-;K l-yTvUfo — yW, 2, 4-v 5 
/f;vk-n-/K 2, 5 -y^f/Ufa- /K N-yf 

/v«¥o^-=ari^y— j^mm-w. ?-7/-;k -<y 
f7/-/^ofr/-/i^«l*, -fs/y-*, 4- 

y 5: y y — /V. 4-^^-2-71^5^ 

^if^fl^^ lfn!)y 2-y^/w—l-fayy^ 

'©irny vrw*, fDij-yy, N-y^/wfay-v 
40 V, fa y i? y v x n - y n y Ky«fo If a y -V 

t'y-yy, yf/wfy-yy, if;ufy-y"y, y°c 
bvut-y-vv, 7-^fy-yy, 4- d-^f^y 
=f-ju) f y v?v, -vy fvi-f h y * ^vfy 5* 
>^ n/xf/uey-yy, 7i=Mi'yyy, 3-yf 

;v _2-7x=;n:-yyy < 4-tert-7f^5 

v?y. y7i^y> ? y, ^y-y^fy-yy, y 
v-t-y-w. 7-h*-yfyyy> yyf^yfyy^ 
x _^ 2-f y -yy, 4-fnyyytfyyy. 
50 i-y^-4-y^=^e-y^y, 2- (i-xt^ 
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tf!ii;y«©tf9^yR**» fy^y^m fy 

br^ys?^«**. f-^^v^ 
^yu^y^fl^, -Y^K-A^WMc, -Y V-f v K 

y ^mmw. <<y*;v >vtm». v >mm&. 
+t'/^n»*, ^/dr-y-y^^, 

MAC. 7xt^hy^#«c, y v^ffiJMfc, 

7it^>pft, l. io-7*tyhpy^n* 
[006 6] *>/i>&*t^fr&*m-fz>^mm\k&m<n& 

^x^t^—v, ^u^-— ye^, 3 — t 5 y f7 

v^-2-;*7^7t?^B^ ^hJf-y77 = >^075yi 

I o o 6 7 ] *fVK~;vmz^-rz>^-gM\K&m<»M:W 

[0 0 6 8] t Kn^rv'P'^^ua^W-rS 

ttii, 2-t KB^-yt y-yy, r s: y ^ uy— /k 

2, 4-=^/ y Vv^— 3-'fXK-W?/'-A' 30 
V, hyx^/-;W7?y, N-3i^/Vv?3i^y— /VT 

n, n— i^n^vnc^ y — /u7 ^ >\ hy-^yy 
p/V-/v7;y, 2, 2' — r ?;-yx^/-/K 2 
-r 5 v^y— /k 3-75/- l-^B/v- ;k 

4-75/-l-^/-/K 4- (2-tKo*->x 
3vu) 2- (2-tKo^/ifA') t*y 

v?>, 1- (2-t Kn^-yxf/V) f^^^v, 1- 
[2- (2-tKnJf-yxK-y) s^a*] tf-*?^ 

V, tT^ty i?yx^ y— yv, l- (2-kKD=lryxf 40 

>V) fny-^y, 1- (2-tKD*yxf^) -2- 
fa !) yy y> 3-t'^yy*7-i, 2-7n/<yy"^- 
— /V, 3 — fo y vV- 1 , 2-7n^>^t-/K 8 

-t Ko*y^oyyy< 3 -^3*^ y vV-zk 3 
-hn/*y— A\ i —**f-A — 2-fu y -sis^?/ — 

A\ 1 -Tv^y /K N — (2-t Kd+V 

:x^a-) K, N— (2-t Kn^v^^A-) 

[ O 0 6 9 1 T 5 Kfl*9M*:0>:J*tt:Wi: U-Ctt, *^i>7 
5 K, N-/f^*^7 5 K, N, N — v 7 /- ^vWjfc /P 50 
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A7 5K, 7th7 5K, N-^f/l'7t h75 K, 
N, N-5?yf-A'7 , fe h75 K, 7o^y7 5 K, 
y/7 5 K$£S0!la<$tL<5. 
[007 0] ^ 5 KRi#OAflifij: LTI4, V * >V4 

[0071] j5icTia-«s:S: (8) -e^$*usi£S«Hb 

[007 2] 

Hbi 3] 

(R 31 ), 
n" (8) 

-R M -0-R M (6a) 

o 

R 39 — O — R 36 — ^ — R 37 (8b) 

o 

_ R 38_U_ 0 _ R 39 (8C) 



1=1, 2. 3ffc5„ 1IR 3 1 t*m— Ct, 

fC#. _hl2-^ (8 a) , (8b) W (8c) -e 

S^tK ttfftttt. ^f^XttSMK©**** 1-20 
(DTA^A-S-Sr^U x-f;HtL<lit Ko*f* 
SSr-^A/t?t.«tv\ R 3 3 , R 35 . R 38 li£tSt&l 
~4<£>it:«MK. $MfctK©TA"* uyst*fc9> r 34 , 

r 3 ■> tzfcmm*. mm®: 1 ~ 2 o «Ei«. 

±v\, Rs»tt*#S-&, «**1~4©SMMK, ^tttt 
roT/ udr^^s-efct>. r 3 9 1 ~ 2 o ^fiH 

[0 0 7 3] JUEHH5*; (8) •CS^ixSft'&Wfi** 

->ai^-^) 7?y, hy^. {2- (2-y- h *-y^ K 

->) 31^} 7?y, hy^ (2- (2-/ h=*V3ih 
^v-y h^r^) 3i^/H 7?y. hy^> (2- (1-y 

h^vo 7vy> vy^- 12 - (1- 

jLhdf^^h^--» ai^/v} 7?>, i-y^ {2- (1 

-31 hdr->7°n#af-» ai^yp} T5^, h y ^ [2- 

{2- (2-t h*V) xh^r-/) Ji^/L'] 

T^>-, 4, 7, 13, 16, 21, 2 
•y— 1. 10-i?7f^D [8. 8. 8] ^if-a 
-y->- x 4, 7, 13, 18-fh7t^t-l, 10- 
*STV\?'>* o [8. 5. 5]^afy, 1, 4, 1 



-14— 
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O, 1 3 —7 h^yt-^-y-— 7 , l 6— v*71f a* 
997*131/^ l-Tif- 1 2-^7!>>'-4 < 1-71? 
-15-^7^y-5, l-7f-18-^7!>i — 
6, hy^ (2 -7;*-yV5yl--;*-=*--V3i?-yp) 75^, h 
V X (2-*;V5^dfv'xfyV) 75V, bV* (2 
-Tir h^v-^^u) 7 5 V, hy^. (2-7"nft= 

yv^^-v^y^) 7 5v, hy* (2 -^y/U3j-=3f-> 
^f-/^) 7^. hy^. (2--Y y^y^^-#->3i^ 

yv) 7 5V, h!)7. (2-/^y;^^fi/if;v) 75 

U-tV^n-fyU^^Vdfv^^yl.) 7 5 
V, N, N-t'y. (2 -T-fe h^rv'^if/W) 2- (7"fe 

->*/W5j?=/U^-^f~>3i^/W) 75V, h!)^ (2-te 
r t -y h*->*^^=;^*->xf;W) 75V, hy 

;* [2- (2-^-^y7*a^^i/) 75>> h 

U^. [2- (y h^-Vy&yW-tft^i/uy 2t-=*-V3i^ 

/V] 75^, h!)^ [2- ( t e r t -7* h=Jr-V;fryU# 

-^>t^^fv) ^/w] 7?y, hy* [2- (-> 

^ n^^i^yu^-v^yustf-ywy ^yi^=*v) 3i?-yi/] 
75V, MJ* (2 -p< h=*-V;*7yl>-#xiyU3i?vU) 75 
V, hy* (2-3ih*'>*/l'#=./l'3c^-/W') 75 V, 
N, N-t*^. (2-t KDaf->xf;U) 2- (yh=*-V 
^yWjtfxiyl') xf/i/T^y, N, N-t*;* (2-7-feh 

ft,) 2- (y h=3f-V#yl-#=-yU) xf;U7 5 
V, N, N- (2-t Kn^fi/xf/H 2- (31 h 
*-V7&yV'#=iyl') 3i^-yP7 5V, N, N-tf* (2-7 
■fe h^i^^vW) 2- (31 h^-->^yU/}?=/W) 3i^W7 
5 V, N, N-f;* (2-t KB+v'xf/l/) 2- (2 
-J* h -V3i h^r-V;* /U#=yP) xWiy. N, N 
-t*;*. (2 -7ir h^rv-^i^/P) 2- (2-^ K^v-31 
^=Sfv'*/W>K=yl') xf;W7 5y, N, N-f;* (2- 
t KD*->xf/l'). 2- (2-t Kadf->xh:if->*^ 
jtfxiyW) xfyl/7 5V, N, N-t*;*. (2-7-fe h^'V 
m^/l.) 2- (2-7-fe I^V3i h =,W) 31 

f^7 5y, N, N-t^. (2-t Kn^-yx^u) 2 
- [ (y h^-V^ywd^yu) y h*->*/W#=/w-] jx.^ 
J /U7 5V, N, N-f-X (2-7i? h^-V^^yV) 2- 

[ (y h yV-Jtfxiyl-') p< h^r->*/W3j?=yP] Ji^vW 

7 5V, N, N-fJ* (2-tKD^fv'xf;l') 2- 

(2 -^y^njtfdr-V^yPitfxiyU-) xf;V7 5V, 
N, N-t'* (2-7-fe h^-Vm^yV) 2- (2-3*-* 
y7utf*ri/Jj/U#~;\s) xf;v-7 5y 1 N, N-fcT;* 

(2 - 1 Kn=*-V3i^yv) 2- (7 h7 t Ka7^7 V 
)V^^-yfi/Vif^)^) xf;V7 5y, N, N - t*^. (2 
-7-fe t^v-^yv) 2- (fF7t K o y yW:3~ 

^VTbyU-tf-yP) xfyU7 5y, N, N-^* (2-t 

Kn^voc^yw-) 2- [ (2-t*yf h7.t Kd77 
v- 3 — fyw) ^-v^yi^-yi-] xf;U7 5y. N, 
N-f* (2-7-fe h^V^yV) 2- [ (2 y 
fh7tKa77y-3 fyu) ^-^rv'7JyV#— yV] 31 
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f/V7 5y> N, N-t*;* (2-t Ka^r-yxf-;!/) 2 
- (4-t Ko*-y7'h*-y*yV#x^) xf ;U7 5 
V, N, N-f^. (2-*yi'5/V^-^rv'3i^yU) 2- 

(4 -^yw5yi'^-=3r->7' h=* -V#yW>7K=.yP) x^7 5 
V, N, N — f^. (2-5^/W5yW^-dr->3i^yW) 2- 

(2 -J}syw5y^=5rv'3i h^f-v'^yV'^xiyw) 3i?yw7 5 
V, N, N-f* (2-y h^v-^yW) 2- (yh=¥ 
->*yU^— yu) m^/l^T 5y N — (2-t Kd* ->3i 
^yW) tr3* [2- (y K^rv-^yU^xiyU) aifvt/J 7 5 
/0 V, N- (2-7-fe h#->3i^yu) [2- (y h=¥ 

-V^yuztf—yw) 3i =f-jv\ 75V, N- (2-t Ka*-> 
3i^yw-) t*y. [2- (a: h^-v-^y^-yw) ac^yi/J 7 
5y, N- (2 -7-fe h=¥->3i^yW f^. [2- (3i K 
^-Vj&yUTtfxi/l') 3i^yU] 7 5 V, N — (3-t Kd* 
■y-l-7nt*/V) t** [2- (y f-df.-V*y^— yu) 
31^1^] 7 5 V, N- (3-7th^-l-7Df 
yu) f^. [2- (y hdr-V7VyU7}?3iyU) 3i^yl/J 75 
V, N— (2-y h^r-V3i^yU) t'* [2- (y h=*V 
TjyUtff^yP) 3i^yW] 7 5V, N - 7*5^ t** [2- 

20 (y h^-v^yw^xiyW 3i^yu] 75v, N-y^yuf 

^ [2- (2-^ K=*vOC h yU#=.yU) 3i^yU] 

75 V, N-y^yV^X. (2 -7-fe hdr-V3i^-yU) 75 
^ x N-3i^yHf^. (2-7-fe hdr-V3i^yU) 7 5 V, 
N-y^yHf^. (2- tV<a^yV^-dr-Vdf-V3i^yW) 7 
5 V, N-3i^ywt'^. [2- (y hdE--V^yv^=yu^-=¥ 
-V) 3i^yW] 7 5 V, N-3i5vUt** [2- (t e r t 
h^-V#yW#xiyl';*-3r5y) 7 5 V, h y * 

(y hdr-VTiyl'Ji?— yuy ^yU) 75V, hVX (31^^- 
-V^ywxK=iywy ^yw) 7 5 v, N-y^ywt*^. (y h^r 
iO -V#yw*=^y f-J^) 7 5 V, N— dr-VyPf^. (y h 
^-v*yvsK=iyL'>^yi') 7 5 v, (-V3i^%^7 5 
y) - 6 -/^vta^^ h V5r^J^-C#5* s , rttbtCft'J 

[0 0 7 4] IE(-TIB-^ (9) (C^^tV^^mit 

&&^t&mmk&®>ri i 5 v >ti 2 ffijy. ji«rsx&n-r ^ 

tO 0 7 5] 




40 R 40 N— R 3 ' (9) 



(St^^ r 3 i (4Kri6©ii 9 , R" °<i££5?i3fc2~2 o 
cc>ii:i^*^, 55-i"Sft^>7yu=ar vvSt?fo"9 , *yu^=yu 
g x 3i— xyvS, 3i^-7vvg. ^.yv^-f K^rlffifc-SV^ 

[0 0 7 6] ±IE-flS:^ (9) T'g^JlSlS^ftW 
(C^-f'S^, 1- C2- (y h^rv-y h^r-V) 31?- 

yv] fny^v, l- [2- (^ i-*-y^ i*-y) ^ 
so yu] f^y-^y. 4- [2- o h^-vy h^f-v) 31^ 

-15- 
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/w] ^-A-tf;y>\ l- [2- [ (2-y h^ri^ H=Sf 
'» * en!)-^ 1- [2- [ (2 

-y h=¥->^hdr-» 7< h*fl ac*-**] s>v, 
4- [2- [ (2-* h=¥v^h=3fi^) y h=¥vO ^=f- 
/W] B£8£2- (1 - t"n y v==yu) a^f- 

/K mm 2 - tvs y -^y jx^/k 2 -^e/w* 

3vK ^®E2 - ( 1 - fP y v>=/w) x^K T'n f^" 
>-®£ 2 - t"^< y vV 3i5vK T-fe h i/g^S? 2 -^-/Wsfc 
yyxf;K yh^v-^2- (1 -t°D y >5=/U) 3i 
■?VK 4- [2- (y h^rv'^/^^/W^-drV) 3i^- 
>H ^rvv;*y>\ 1- [2- ( t -^>=¥->*yu^=/v 
tf-<y^^ 4- [2- (2-y hdf 

- (l-t*ni)i;=;w) T'Df^^^K 3-t-< 

y^yynt'i-yt^fyK 3 -^t/w* y /T-n tr^-> 
gfy^/K 3- {f-*r*A*t9 / ) /nift^f 
;K 2-y ^^-3- ^"nf^-V 
BM?vK 3 -*/U*y y^n f^gem^/K 3-f 
^<y i?/zfv h3rv-#/U5#=/l^ ^-/K 3- 

(l-fny^yu) ^ , Dftyt2-tKp*v'xf 
/V, 3-^*yyyDft>»2-7th^->xf 
/K 3- (1— tfu])i?=.jU) 7"alf^-yi2-^y 

7 1 OK 3-^*yy/Df 

*^fh7tKD7yu7!J;K s-tr^y^y^ntr 
*y^y->^K 3-^-yi^y syv t-^y-g^-y 
h 3- (i-^Byy=;v) 7"n^yi 

2 - (2-y h^v^ h^riX) m^/K 3 -^•/P* y / 
o—=¥->/K a- tf-jV-y-? 

zi'WSi^ ?vk tv< y *jj mm* ?vk y j mm 
y ^/k ^^-^e/w* y y ?vk i - fo y >>— 
grafc'ac^/u, ^/w* y y 2 - y h * u^/u-cmtf 

[0 0 7 7] HtC, TE-JRSC (10) ~ (14) T** 
[0 0 7 8] 

Ubi 5] 



<R 41 -CN)| 



N (R 41 -|pO-R 42 -CN) l 



(5t>K R 3 1 s R 4 °, i USttJfiOii 0 , R 4 K R 

4 2 ttli51-XH:J*«©«*»c l ~4 ©it«itt. 9t*m<n 

[00 7 9] v-TyS^tf^S(4s AtWSjtettS- 

(2-t Ko^v'xf/i,) -S-T^/bW^F 
y^K N, N-t'^. (2-Tir YSr^x-f-jV) -3-7 

5 y^o t^-y =. b y/K N, N- tf* (2-*/i^/v 
^-drvac^-zu) -3-7^7of*/=Fy;K N, 
N-bf* (2-y h^v^^vv-) - 3 -T 5 J ^o\f Or 

y^^y/K n, N-t*;* [2- (y h3-->y h*-y) 

3i^/V] -3-75/7nf^-/=FyA' 1 N- (2- 
•>7yxf;V) — N— (2-^ h*->xf;l.) -3-T 
'y^nfty^f/K N — (2->7/xf-/V) - 
N— (2-tKa^rv'xf/W) -3-T5 /T'n f^V 
ggy?vK N- (2-T-fe h#V3i^/V) — N — (2- 
->r/x^;W) -3-75/7of^>^^K N — 

(2-->7y3i5vW) -N-x^-3-75y7Df 
^-y=hy/K N— (2->7/xf;l/) — N — (2- 
t KnJf/if/H -3-75//o^/xh^K 
N — (2-T-fc h#->3i^/W) — N — (2->7yxf 
/V) -3-7S/7af^-H;;K N- ( 2 — >7 
yrc^vi,) -N- (2 - 5 /l^=*->3i?vW) -3- 
75 /7B f^-y- K y/K N— (2-V7/xf^) 
— N— (2-^ h*-yxf;v) -3-7;/7of^ 
xi^y/K N — (2— >7/xf/l/) — N — [2- (y 
hdr->-y h3f-» 31 ^/P] -3-75y7ot'i-/=h 
y/K N — (2->7/xf^) — N— (3-fc Ka=3r 
v-- 1-^ntVU) - 3-T5 y T'n tf3»-y— h y/K 
N — (3-7tl-*v'-l-7DW — N — (2-V 
7yxf;v) - 3-7?y7of^/=h!J/K N — 

(2->7/xf;U) — N— (3-Jf;^5/l'^-*v'- 1 
-T'nfcVl') -3-7? y/Dftyx bV N — 
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(2-->T/^^w) -N-fh7tKn7;k7!)yW- 
3-r5y7"nf^-/=Mj/K N r N-tf* (2--> 

/7t h = h y/K N, N — fcf* (2-tKD^f- 
N, N-l^* (2- 
7ir h^r^^vW) T§/T"te h=h!>A\ N, N - bf 
* (2 -*^5/V;3-3rv':x^/l') 7?y7th=h!) 
A\ N, N-fcT* (2-^ hdrv'a^/V) 75/7tb 
= H)/K N, N- If* [2- h=¥iX^ h^) ^ 
^vv] 75/7tF-h^K N-v-7;^f^-N- ; 

(2-^ h^v'^/p) -3-7 5y7"Df^yif^f 
VK N->7/^f^-N- (2-tKD^f-/xf;W) 
-3-75y/oWV^f;K N— (2-T-feh* 

i/x^/w) -N—>7y^f/V'-3-7$y7'Dfty 

SJ^^vK N-^/^f^-N- (2-tKnif-i'x 
fvl-) 75 / T-fe h— h y/K N — (2 -T-fe h^v^ 

— N— (->T.y /-^A-) 75;7tfx(-y/K 
N-^y^f/l'-N- (2-*^5/W^-^r->^^->'W) 
7$y7tbxMJ;K N-^/^f/l'-N- (2- 

^yu— N- [2- (y- h^-v') ^^A-] 75y 

7±hxF!)/K N — (v-TZ^^A-) -N- (3-fc 
Ka^V-l-7"nf^) 75/7-fehxhy^K N- 

(3-Tir h*r~>~ 1 -Zfu tVv) — N — (->7^f 
A) 75/7th-hy;K N-5'7V7 , *-A'-N- 

O-^A^A^drv'- l -^n fcVw) 75/7-feh = 

hy/K n, N-t-* (->7y>f/H 7?y7th= 

l-toy ^y/ntr^yxh^v, 1 - 
y tf^-y ~ h y a% 4 -^-a-* y y7"o tr^-y 

-hy/K i-fny^7th=n)/K i-f-<y 

i?y7-feh-h!i/K 4 -^r/v* y >-Tir h— h y /K 
3 - v>3if /V7 ? ; 7"d ftvK->7 / ^ f ^, N, N 
- fc-;*. (2-fc Kodfv'Ji^A') -3-75//oft 
^®?->T/^^K N, N-lf* (2-T-fe h^rv-^^ 
A-) - 3 -7 5 / 7°d tr^-ylE^ / ^ f N, N- 
f* (2 5 v^^vw) -3-75y7"Df 
^^g^T/ y^/K N, N-fcf* (2-/- h^riX^^ 
A-) -3-7^/ofty®->7/^f/K N, N — 
fc-* [2- h*v^ ^AO -3-75/ 

/DftyKv/7y^f/K 3-i/xf/V7 5y7'B^ 
tVSJ (2->7yxf;l.) , N, N-tf* (2-fcK 
a^v^^/W) -3-7 5/7'nftyK (2-v-T/ 
;e^A-) , N, N-fc** (2-T-fe h^is^^M -3 
-7 5;/oWy8 (2->7/xf/u) , N, N — 
fc** (2 -TfcA-^Aod-^v'^'-JvV) -3-75/^of 
*ls-m. (2-y7/xf/w) , N , N-fc'* (2-/- h 
-3-7 5y7'oh , tyg! (2-->7/3i 
, N, N-fc** [2- (y h=¥->y hdrv-) ^ 
A-] -3-75;/D^yi ( 2 ->7yxf;v) , 

1 - k°a y v?y/a tftyi-y7 y y 1 - f y 
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^y/Df^ySE^y^f/K 4 -^a-* y >-^n t* 
xj-^gtixTy y ;7vk i-ifD!)i;yyBWyS(2 

-*sT ; =^=f-/\^ . l-f' - !)v'y7'nt , *y® (2- 
->7/x^) , 4 !) y7"o ^y^ (2-> 

[0 0 8 0} ft*s, ^JSrHittJitt^^ftoE-S*!*-^- 4 

-*«tJ31 1 0 0 «S{C*JLT 0 . 00 1~2Sf, fCO. 
0 l~l|T6*s05S-CfcSo E-a-fl:* J 0. 001g&<fc9'> 
ft V ^ t m&W&fr ft < , 2 £B =Sr jg x. 5 i: i&fitf'fST u-r 

s,, 

[0 0 8 1 ] (E) ^O^ffPPfiik^Jtt. BfeOtfMBlCfc 
•? TA-7J y M-««i05^bt5^t3, 0 0 

A-fc S v A-tf >-K^<*cD*SfS(0-$Bfc 2. v 

otti^* 5 , ^3fc©-7 S /^£^£ft^t > ro-Ct><fcv\ > 

[008 2] ^12, 5 0 0KT»7xy-/yfc5^ 
tt*/WJj?^BftBI#«i:t UTtt, 4, 4* - (1-y^A- 
xf ufy) t**7^y— [1, 1* - fc*7^ -/u 

-4, 4' -S^tf— A-] -2, 2' -^ffyW [4 
-^f/l/7i/- A] > 4, 4-fc** (4' -t Kndf 

«S8. hy^ (4-tKn*-y7i = 
/v) y^y, 1, 1, (4* -tKa*-y7 

ai~A-) ir^y, l, 1, 2-hy* (4' -fcKndr 

->:7;*=a-) ji^^, 7iy-;i'7?My > ^-a- 

y9y^^, 3, 3' -5^-7^*0 [ (1, 1' -fc*"7 

-4, 4' -v 5 ^-— /W] . 3, 3' , 5, 5' 
-7=-h*7/U^-a [ (1, 1' -fc-^^^yV-4, 4' 
, 4, 4' - [2, 2, 2-h!J7^D 

-l - (h!)7A-tB/f;v) tr*7^y 

— yW, 4, 4' -^fuy^ [2-7^tP7iy- 
/U] , 2, 2' -^fuyW [4-7;^n7iy- 

zw] , 4, 4' — ry/nfufy^ [2-7/U^-a 

-7^ J— AO , cr--dr->y7 : '>fc r * [2-7/V^a 

7x;-;V] , 4, 4' — [ (4-7^071=^) 
^t^W'i'] fc'* [2-7^*P7iy-/^ , 4, 4' 

-^^w^tr* [2, 6-^7/vto7xy.-yv] , 

4, 4' - (4-7^P7ix;l') >fvy« 
> [2, 6-^tB7i;-*] . 2, 6-1^* 
[ (2-tKo#v'-5-7A'*B7sX^) ^'f-J^i 
-4-7/^n7iy-/K 2, 6-t**[(4-tK 

D7iy- /K 2, 4-fcT* [ (3-fc Kp*->-4- 
tKD a f->7ix/l') p^AO -6-/^71 y— 
^A-^Jf^tb. ttlC-F#£&W«fclTI*, (2) 
~ (4) £|s3«Wt><7>tf*^tf ^>H^o 
[0 0 8 3] ^fcfflv>6*t«i«!llfiJh»«>JMW«4: ^ 
-m> 3, 3' , 5, 5' -7- h77/^B C (1, 
0 1 ' -fc-^^^U) - 4, 4 ' -i?- t e r t —~/Y^r 
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A-jtfxvV] ,4, 4' - [2, 2, 2 - h!)7>t 
o-l- ( h V 7/K*-n/5vU) ^Wf*S\ 
J — A — 4, 4' t e r t — :/ h=*r v^/P!}?— 

/U, fc** (4- (2* -fl-7tKnf7=^-» 

tr* (4- (2' -f h7tKD7 
7=./V^-dfv-) ;7:t=^) t*^. (4 - t e r t 

h^r->7^— /V) ^^V, If* (4-tert-y 
y^^XfriZ-fr-*-*^?*.-^-) (4- 
t e r t -rf Y^'sliiViS.—A't'J-tvilr**/-?^— A>) 

tT^. (4- (1 ' ' -x. h^->3i hdr» 7^=. 
/V-) t** (4- (1* -xh^i//t3f;l/}t-ar 

2, 2 -If* (4' - (2' ' 

-fh7tKot7=y^v') ) /p^y, 2, 2- 

tT^ (4* - (2' ' -7h7tl-*B7 7=^-» 

^ciaOv 2, 2-^(4' - tert- 
:7* h ^xvU) 7°a^V s 2, 2-fcT;* (4' -t 

e r t -Zf K*->*A'3J?=- 7"d^ 

y v 2, (4-t e r t-yh^f->*;nK^ 

^;i/**i'7i= /w) :7"d^>\ 2, 2-fc:*;* (4' 

- (1* * -ih^V/Xh^V) Z^aiXVP) ^B/<y, 

2, 2 - t'X (4' - (1' ' h=^r->7°a^f , /^^-4^ 
-» 7i^) 7"B^y, 4, 4 -If* (4' - 

(2' ' -fF7tKolf7=/^v') 7x-/V) ^ 
fit e r t -^/U, 4, 4 - b** (4* - (2" ' 
-Th7tKB77=/l'm) T7=c=/W) SMte 
r t -^^/K 4, 4-tf* (4' - t e r t-^h^ 
•>7i-;V) #m^t e r t-P^/K 4, 4 - tf * 

(4- t e r t - 7* F^-/*/l'sK=;Ut#v'7i-/l') 
t e r t — y^/K 4, 4 - t*X (4 ' - t e r 
t /K^/W^v^a^ ^) 
t e r t — !7"^VK 4, 4 - tr* (4' - (1 ' ' 
hdfv'ji h=¥V) 7j-/H MSt e r t-^fvK 
4, 4-fcT;* (4' - (1' ' -xh*->7nlf/^ 
i>) 7i=/H Sfitert-7'f/K (4- 

(2' -7 1 b7tKDf5=/l't^» 
X, t-y* (4- (2' -X h7 t KB77= /W-3r 
iX) MJ* (4-tert h^r 

/w) h!)^ (4-tert-7h*'> 

^^tK-^^-^^^^-zV) y^V, (4-te 
r t -T'h^^*^-^^-^^^^^^-^) 
V, KJJ* (4- (1* -xFdf->xh^i/) 7x = 
yv) (4- (1* -xh^^ntV^ 

drv-) 7x=/U) 1, 1, (4' - 

(2' * -x h7t Ko t7= A-^vO 7xx/U) a: 
1, 1, 2-hU* (4' - (2* ' -fh7t 

Ka 7 7-/^= 3 rv') =c*>\ 1, 1, 2- 

h ]) * (4 ' -tert -7H*->7x^) 

1, 1, (4' - tert —7 h * -># /VaK 

— /W^-Srv^^-A-) 3L*>\ 1. 1, 2-hy* 
(4' - t e r t -Zf h*->#JUtf=./U ? l<f-sl'**i/7 
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jc^/U) ai^^, 1, 1, 2- hV X (4' - (1' - 
31 hdfv-ai hdr->) 1, 1, 2-h 

!J X (4' - (1' -xh^-v'/nf/U^v') = 

ai^v, 2 - h y 7;^b ^^;^>-lf y*;^y 
%1, 1-t.ert-^, 2-h!)7;Utn^f/P 

n^^l^tf/nK^Ift tert -:/3vK X# t K 
Dt7^UV-2, 6-^/U^tert-7f 
/W, =i— /V&t e r t -TT^K f^*v'=-^S!t e 
r t-^^/K T^V^y^/V^^t e r t-^ 
JO /K 7/vy^y»Kter t-7f/K 1, 1 ' — tf 

t3^dr->/V.- 3, 3' , 4, 4' -7- hyU/^TS^ 
8fl>5tert -^yi^?*s*tf e>ix£„ 
[0 0 8 4] «|50U^ h^^l-fc^^^RiJfc 

gyogsiaJri b-rii, ±^<-*mm 1 o ogm^UT2 

OWF, *J£L<lil 5$i5WTt?fc5o 20£B,fc'9# 
[0 0 8 5] #$g93<Z>Ui^ hW^fwIi. _ktB/&#£JW 

[0 08 6] r ^-C, ^SSffiWi: LTtt^M ^>"t4<D 
i^v^i^y— y s<—yjv 

^If^So WM7D7-K TFC-4 3 0J , TF 

c-43u (v^xtttS:*y-^A 000 sa) . * 

30 -7ny rs-141j , TS-145J (V>i"*tt>» 
ffi^f- «*) ») , rDS-4 0 1j , tds 

-403J, rDS-451J (V^fixt^'f^yli 
(tt) ») , ^^77 5-^ rF-8 15 1j (TCB*^ 
V^rXlfe «*) fi) » TX-7 0-0 9 2J, TX-7 

0-093J {^■rih^mmit^T.m im M) m&m 

ifZZttfX-ZZ. 0*b<»i, 7B7-K TFC-4 
3 0j (ffi^^y-^^ «*) SO . TX-7 0-0 9 

3 j («*Mk*nji. «*) so a^ifp>fr5o 

[0 0 8 7] «f^(OW^ htf^ffiffil^^-y 

^rpri:*s-C#S„ Mx.(^>V 3V>x/n- ^wStSJh 
(c*f v^co^feTJKffdso. l~l. 0 

0-2 0 0=0, 10#-10m »*U<li8 0~l 

50^ 3 o 5 ^ra^y ?);v^T-gw<o 

*/V=¥-i® t U < litt^«l%IS^« 1 ~ 2 0 O m J / c 
m z mm. jjf L<lilO~100mJ/cm 2 gSt 
50 *5.fc5fcHMtL*:*. *^7-W-H-e6 0~15 
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Ot^ 10*>~5#ffi. »4L<li8 0~13 0t, 3 
0&~3ftr$rt* ^tf-'S'r'*— ? (PEB) f 
JgKl. O. 1~5%, Jf*L<li2~3%OT h7 
>WV : e=^t Kndfv-K (TMAH) tgcDT/l' 

xvimmoy&mLitm^. io%j>~3#iw, »*u< 

13:3 0#~2#ffl. gflS (d i p) «fc, ^KA- (pud 
die) & (spray) S^cO&SHC i 0 

2 5 4 ~ 1 2 0 n mOiSM»XI±x*->v U-f JO 

1 9 3 nmCDA r 157nmWF2 1 146n 
miOKrj, 1 3 4 n m©K r A r , 126nm©Ar 

2 «£©jtd|f->-v I if-, X^S.V«^|C,t-51!S^< 

^-V=^^JcSig-efo5. _b1E«SBB*JbRR&t* 

[0 0 8 8] 

ftfttCJgft U 2 0 0 n m£TF, 1 7 0 n mJSTFtf>i£ 

[ 0 O 8 9 ] JO 

[0 090] [<g7fc«l] TfB*y'r-l..*y^- i 

2 0 0mL©77^3l J "e7. 6 2 g OTIB*/ 

1, 8. 5 3 g (DTlE^e / - 2 , 3 . 85gO 
3, 4-^tpnl?7^1, 4-^+^2. 2g 

2, 2* (2, 4 -'^^Wds h ]) 40 
A-) £0. 8 5g{±ii3K 6 0tft#ilU2 41$W 

[0091] #pjn/c^ v T-zmm-tzftwc. s*£? 

U luste-frfc. roi^tcu-c^tb^fci 2. 0g© 
SfefiiS-(*H:**SLffilc J: 9 »*^^ft^ 7,50 

0 g/mo 1 -c*>9, Gpcmtii&ii&xyftmg. (=M JO 
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w/Mn) 7J51. 8©lMT?fc5i t*S?!ftl8-e#fco 

•v— 1. ^y-=r— 2 % RIP3, 4-v ! tKDt7>©t 
^J£*S3 2:2 7:4 1 tDifc-T^tf h<D-C3bZ> Z. t &t> 



[0 0 9 2] 
Hfcl 6] 



Monomer 1 Monomer 2 

[0 0 9 3] [^ff!l2] 

2 0 0mLO77^3 I 1 J T , 7. 3 5 g (O*: S sr— 1 , 
8. 2 2 g©5-;7- 2, S.tF4. 4 2g©^y7'f/l' 
tT^Aoc— -TVHSr 1 , 4-v 5 ^^r-^>'2. 2gKigfl?£ 
tt, +#fc*«f'0>lfc*«:BS*Ufc|JL §B*&&I2. 2' - 
(2, 4-^f/W<Un=HI/W) SrO. 8 

2gttii^s 6 o'c^T^-iau-r 2 4 Btma-a-Sf&^r^ 
[00 94] ^tpixfc^y-v-^wia-r^fcfeic, 

m&ttotcJ 77*u/V- /i^KS.^. #^ixfcm-S-i*Sr 

U «ij®$*fc„ rco«t SfcUTfl&nfcl 3. 1 g« 
e#.a^l*7t»gL&tc J; t> 7 , 9 0 

Og/molffcO, GPC^W*i± t)^«cS (=M 
w/Mn) 8 0fi-g-^T-fo5^ t*55SIS-C#fc 0 

-v— li 1 H-NMR<DjS"JS^*J: 9, 
•v— 1, ^y-^-2. ^t/^y^-Sco^tb^S 1 : 

28:4 i coit.-v^tsh<n-eibZ>z bfci?t>*otc e 
[00 9 5] [-a-fiJE«3] t^-1,^-^-2; 

RXf2, 3 — S^fc Kp 7 7^©M^ 
200mLO77^= I l , t7. 8 8 g cD^e/ 1 . 
8. 8 1 g©ty-7- 2, 25^3. 31 gW2, 3-v 5 
kKD77>Srl, 4 - v^af-^r-t^V 2. 2glC^S 

+#K*4>WB£^&l&i£bfc&, M*6S!I2. 2.' - 
7-/^ (2, 4-i/^f/WiVo=HJ/l') -SrO. 8 
8gtt^. 6 0TC*-C-#i&bT2 4B#P^m-^SJ^^ : fT 
ofc„ 

[0 0 9 6] #C 3 4xfc^y-^— S:ffi®{-r5>7t^tC, RfS 
^^^-^rfc. itoJcplcbT^bttfcl 3. lgf) 
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Og/mol-CfctK GPCSU)«J:t)^S!t« ( = M 
w/Mn) dSl. 7roa-g-i*:-C$>6ii:^flft|S-e#fc 0 
Wfettfc^y-^-li 1 H-NMR(Dll^fJtl», 

W2 9 : 3 1 : 4 0 (Oit^tth CDTfeS i t 

[00 9 7] [-a-fi£^>|4] TfE^e/^ — 3, ^-y^r- 
2, ^.0^3, 4-v?t Kof^y©*!^ 
2 0 0mL©77^a1"t9. 3 2gOT/7-3 ( 
7. 6 6g©*/v-2 1 W3. 02gO3, 4-v* 

-it, +Mzx;tp<Dmmz&4ivtz'&, m]&m2, 2' - 

(2, 4-^f;w-!un=F!)/i-) £0. 5 
7 gttM, 6 0'C*T?#®LT2 4ntil^Kffrl:t7 

[oo9 8j mt>frtc#v^-&mm-t?>izib\z, m& 

U-««S*fc. C(OJ:5fctT»bnfcl3. lgO 
efefi-&fr»43fe»SL«felcJ:9 4*W»^*i6S8. 6 0 
Og/mo IT* 9, GPC#tttl!M*J:?>*M*tf (=M 
w/Mn) *M. 8nl^fJ.5^t«tlfc t 
W&axfcjtfy-*'— it 1 H-NMR<Offl^*J;>)« 
-r— 3, -=ey-v-2, .S.T/3, 4-i?tKolf9yo* 
3frJtai3 1:31: 3 8 (DitT^tf t 7}S*> 

[0 0 9 91 
[lb 17] 



Monomer 3 

[ o i o o ] 0HWJ3 
# y -7-@ia^'Jfe 

#t>nfc^y-v— 1 g?;7 , D^uy/!)a-^ ; e;^f 

;H-T/U7tf- h (PGMEA) 2 0 g tC-H>i-ig 
M&Tt. 0. 2 mn07-f/V^--CitigUT^y-7-^ 

0 0 0, ^gc« (Mw/Mn) 1. 10©#WUt 
Ka^r->^.^l/V(07K^Sc0 3 0%&T7- h7t Ko If 7 

y-v-itbfcc h«c,-^iib, ooo, smg. 

1. 7<Di$y*?-j\>*9 9y v—h&itnmmtf'J-?'- 

2, ^^7^4 0/6 0^19, 0 0 0, 

S2. 5(Dy^7^^^y-^-^Jtt5E^jffl^y^-3 i 

U JiSE^^W^ife-C^y^-^Sr^Ufc 
[0 1 O 1] # y g F 2 f y 3- 

f-fy^LTiM, *3-h7*l'-h4:fflV^10 0 , C 
T?9 0#W^<— ^ L, I^lOOnmro^y-r-lSrM 

g f 2 s*gjtt-m&bfco ros«^x^^t-7t«n- 

(B*^7taii, VUV-2 0 0 S) fcSSiSU 24 8 n 
m, 19 3nm, 1 5 7 n mlC*5tt Sjgil^&SIS b 

swfeiB*** i 

[0 10 2] 
[«1] 
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-C#»I£J:9^* httSrMKLfc, DUV-3 
0 (Brewer Scienc e tfcK) *5 5nmO 

m.**\£l/^—*r4^>f%^ -fry bzfu— r-SrffiV^ 1 
OOtfgOflffl^-^U V-^l-©ff^2 0 0n 



•y*tt, vuves) -c«tt*fc*fls$*fcas6>*# 

U ^t^B^t-l 2 0tT?9 Of>W-<— * U 2. 3 
8%©^ h^^W^-^t K-odr->KO*^fK 

fc„ JKff^OJC&^fcgTtA&E t h £ LT^T. 
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5 0 1 
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02) ^mm mm w 

mmm'pmmmmn^mm^B- i 
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Japanese Patent Laid-open No: 2002-293840 A 
Publication date : October 9, 2002 
Applicant : Shin-Etsu Chemical Industry Co., Ltd., et al. 
Title : POLYMER COMPOUND, RESIST MATERIAL, AND PATTERN 
5 FORMATION METHOD 

[Claim 1] A polymer compound of a weight-average molecular weight of 
1,000 to 500,000 comprising repeating units of the following general formulae 
(1a) and (1c), or (1a), (1b) and (1c): 
10 [Chemical Formula 1] 




<1») (lb) <1C) 



(wherein, R 1 , R 2 , R 5 to R 7 , R 9 , and R 11 represent a hydrogen atom, a fluorine 
1 5 atom or a linear, branched or cyclic alkyl group or fluorinated alkyl group having 
1 to 20 carbon atoms. R 3 represents a fluorine atom or a linear, branched or 
cyclic fluorinated alkyl group having 1 to 20 carbon atoms. R 4 and R 8 
represent an acid labile group, close adhesive group, hydrogen atom or linear, 
branched or cyclic alkyl group or fluorinated alkyl group having 1 to 20 carbon 
20 atoms. R 10 and R 12 represent a hydrogen atom or linear, branched or cyclic 
mono-valent hydrocarbon group optionally containing a hetero atom or 
fluorinated mono-valent hydrocarbon group, having 1 to 20 carbon atoms. 
R 10 and R 12 may bond to form a ring, and in this case, R 10 and R 12 together 
represent a linear, branched or cyclic di-valent hydrocarbon group having 1 to 
25 15 carbon atoms and optionally containing a hetero atom. 0<a<1, 0<b<1, 

1 



0<c<1, and 0<a+b+c<1.). 

[Claim 2] The polymer compound according to Claim 1 , wherein in the 
repeating unit of the formula (1a), R 3 represents a linear, branched or cyclic 
fluorinated alkyl group having 1 to 20 carbon atoms. 
[Claim 3] The polymer compound according to Claim 2, wherein R 3 
represents a trifluoromethyl group. 

[Claim 4] A resist material comprising the polymer compound according 
to any one of Claims 1 to 3. 

[Claim 5] A chemical amplification positive resist material comprising (A) 
the polymer compound according to any one of Claims 1 to 3, (B) an organic 
solvent, and (C) an acid generator. 

[Claim 6] The resist material according to Claim 5, further comprising a 
basic compound. 

[Claim 7] The resist material according to Claim 5 or 6, further 
comprising a solution inhibitor. 

[Claim 8] A method of forming a pattern comprising the steps of: 

(1) Applying the resist material according to any one of Claims 4 to 7 
on a substrate, 

(2) Heating the material, then, exposing this with high energy line 
having a wavelength band of 100 to 180 nm or 1 to 30 nm via a photomask, 
and 

(3) If necessary, heating the material, then, developing this using a 
liquid developer. 

[Claim 9] The method of forming a pattern according to Claim 8, wherein 
said high energy line is F 2 laser, Ar 2 laser, or soft X ray. 




[0089] 
[Examples] 

The present invention will be explained below in detail with reference to 
examples and synthesis examples, however, the invention is not limited 
5 thereto. 
[0090] 

[Synthesis Example 1] 

Copolymerization of monomer 1 described below, monomer 2 and 
, 3,4-dihydropyran 

10 In a 200 mL flask, 7.62 g of a monomer 1 described below, 8.53 g of a 

monomer 2 described below and 3.85 g of 3,4-dihydropyran were dissolved in 
2.2 g of 1,4-dioxane, and oxygen in the system was sufficiently removed, then, 
0.85 g of an initiator 2,2 , -azobis(2,4-dimethylvaleronitrile) was charged, and the 
mixture was heated up to 60°C to cause a polymerization reaction for 24 hours. 

15 [0091] 

For purifying the resulted polymer, the reaction mixture was poured 
into isopropanol, and the resulted polymer was precipitated. Further, the 
resulted polymer was dissolved in tetrahydrofuran and poured into 10 L of 
isopropanol to cause precipitation of a polymer, this procedure was repeated 

20 twice, then, the polymer was separated and dried. 12.0 g of thus obtained 
white polymer could be confirmed to be a polymer having a weight-average 
molecular weight measured by a light scattering method of 7,500 g/mol, and 
having a dispersion (= Mw/Mn) measured by a GPC elution curve of 1 .8. It 
was found that the resulted polymer had a mol content ratio of monomer 1 : 

25 monomer 2 : 3,4-dihydropyran of 32:27:41 by 1 H-NMR measurement results. 



an** 
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[0092] 

[Chemical Formula 16] 




Monomer 1 Monomer 2 



[0093] 

[Synthesis Example 2] 

Copolymerization of monomer 1, monomer 2, and isobutyl vinyl ether 
In a 200 mL flask, 7.35 g of a monomer 1, 8.22 g of a monomer 2 and 
4.42 g of isobutyl vinyl ether were dissolved in 2.2 g of 1,4-dioxane, and 
oxygen in the system was sufficiently removed, then, 0.82 g of an initiator 
2,2'-azobis(2,4-dimethylvaleronitrile) was charged, and the mixture was heated 
up to 60°C to cause a polymerization reaction for 24 hours. 
[0094] 

For purifying the resulted polymer, the reaction mixture was poured 
into isopropanol, and the resulted polymer was precipitated. Further, the 
resulted polymer was dissolved in tetrahydrofuran and poured into 10 L of 
isopropanol to cause precipitation of a polymer, this procedure was repeated 
twice, then, the polymer was separated and dried. 13.1 g of thus obtained 
white polymer could be confirmed to be a polymer having a weight-average 
molecular weight measured by a light scattering method of 7,900 g/mol, and 
having a dispersion (= Mw/Mn) measured by a GPC elution curve of 1 .8. It 
was found that the resulted polymer had a mol content ratio of monomer 1 : 
monomer 2 : monomer 3 of 31:28:41 by 1 H-NMR measurement results. 




[0095] 

[Synthesis Example 3] 

Copolymerization of monomer 1, monomer 2, and 2,3-dihydrofuran 
In a 200 ml_ flask, 7.88 g of a monomer 1, 8.81 g of a monomer 2 and 
5 3.31 g of 2,3-dihydrofuran were dissolved in 2.2 g of 1 ,4-dioxane, and oxygen 
in the system was sufficiently removed, then, 0.88 g of an initiator 
2,2'-azobis(2,4-dimethylvaleronitrile) was charged, and the mixture was heated 
up to 60°C to cause a polymerization reaction for 24 hours. 
[0096] 

1 0 For purifying the resulted polymer, the reaction mixture was poured 

into isopropanol, and the resulted polymer was precipitated. Further, the 
resulted polymer was dissolved in tetrahydrofuran and poured into 1 0 L of 
isopropanol to cause precipitation of a polymer, this procedure was repeated 
twice, then, the polymer was separated and dried. 13.1 g of thus obtained 

1 5 white polymer could be confirmed to be a polymer having a weight-average 
molecular weight measured by a light scattering method of 8,200 g/mol, and 
having a dispersion (= Mw/Mn) measured by a GPC elution curve of 1.7. It 
was found that the resulted polymer had a mol content ratio of monomer 1 : 
monomer 2: 2,3-dihydrofuran of 29:31:40 by 1 H-NMR measurement results. 

20 [0097] 

[Synthesis Example 4] 

Copolymerization of monomer 3 described below, monomer 2 and 
3,4-dihydropyran 

In a 200 mL flask, 9.32 g of a monomer 3, 7.66 g of a monomer 2 and 
25 3.02 g of 3,4-dihydropyran were dissolved in 2.2 g of 1 ,4-dioxane, and oxygen 

5 



in the system was sufficiently removed, then, 0.57 g of an initiator 
2,2'-azobis(2,4-dimethylvaleronitriIe) was charged, and the mixture was heated 
up to 60°C to cause a polymerization reaction for 24 hours. 
[0098] 

For purifying the resulted polymer, the reaction mixture was poured 
into isopropanol, and the resulted polymer was precipitated. Further, the 
resulted polymer was dissolved in tetrahydrofuran and poured into 10 L of 
isopropanol to cause precipitation of a polymer, this procedure was repeated 
twice, then, the polymer was separated and dried. 13.1 g of thus obtained 
white polymer could be confirmed to be a polymer having a weight-average 
molecular weight measured by a light scattering method of 8,600 g/mol, and 
having a dispersion (= Mw/Mn) measured by a GPC elution curve of 1 .8. It 
was found that the resulted polymer had a mol content ratio of monomer 3: 
monomer 2: 3,4-dihydropyran of 31:31:38 by 1 H-NMR measurement results. 
[0099] 



[0100] 

[Evaluation Example] 

Measurement of polymer permeability 

1 g of the resulted polymer was dissolved sufficiently in 20 g of 
propylene glycol monomethyl ether acetate (PGMEA), and filtrated through a 
filter of 0.2 jam to prepare a polymer solution. As a comparative polymer, 
prepared was a polymer obtained by substitution of 30% of hydroxyl groups of 




Monomer 3 



6 




mono-dispersed polyhydroxystyrene having a dispersion (Mw/Mn) of 1.10 with 
tetrahydropyranyl groups, and this was used as a comparative polymer. 
Likewise, polymethyl methacrylate having a molecular weight of 15,000 and a 
dispersion of 1 .7 was used as a comparative polymer 2 and a novolak polymer 
5 having a meta/para ratio of 40/60, having a molecular weight of 9,000 and a 
dispersion of 2.5 was used as a comparative polymer 3, and a polymer solution 
was prepared in the same manner as described above. 
[0101] 

The polymer solution was applied on a MgF 2 substrate by spin coating, 
1 0 then, baked at 1 00°C for 90 seconds using a hot plate, to form a polymer 
membrane having a thickness of 100 nm on the MgF 2 substrate. This 
substrate was installed on a vacuum ultraviolet photometer (manufactured by 
JASCO Corporation, VUV-200S), and permeabilities at 248 nm, 193 nm, and 
157 nm were measured. The measurement results are shown in Table 1. 
15 [0102] 
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[Table 1] 



Polymer 


Permeability (%) 
248 nm 


Permeability (%) 
193 nm 


Permeability (%) 
1 57 nm 


Polymer of Synthesis 
Example 1 


99 


99 


58 


Polymer of Synthesis 
Example 2 


99 


99 


56 


Polymer of Synthesis 
Example 3 


99 


99 


57 


Polymer of Synthesis 
Example 4 


99 


92 


51 


Polymer of 

Comparative Example 1 


90 


5 


15 


Polymer of 

Comparative Example 2 


91 


80 


12 


Polymer of 

Comparative Example 3 


82 


6 


17 
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